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© PHENOXYAMINOPROPANOL DERIVATIVES. 

© Phenoxyaminopropanol derivatives represented by the 
general formula (I), wherein R represents 2-, 3- or 4-pyridyl, 
2-pyrimidy!, 2-thiazoJyl or 5-bromo-2-thiazo!yl, R 1 and R 2 
each represents H, lower alkyl, cycloalkyl. aralkyi or, when 
bound to each other, R 1 and R 2 represent a group forming a 
pyrrolidine or piperidine ring together with the adjacent 
nitrogen atom, and A represents alkylen containing 2 or 3 
carbon atoms, and salts thereof. These are useful as 
heart-selective ^blockers. 
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SPECIFICATION 
PHENOXYAMINOPROPANGL DERIVATIVES 
Technical Field and Disclosure of The Invention 
This invention relates to novel and therapeutically 
useful phenoxyaminopropanol derivatives represented by the 
generic formula: 



- 0 - A - O 0 - CK 2 - CH - CH 2 N \' 

Ail R 



(i) 



OH 

and salts thereof. 

In the above formula, R represents 2-, 3- or if- 
pyridyl, 2-pyrimidyl, 2-thiatolyl or 5-hromo-2-thiazolyl; 
R 1 and R 2 each represent ; bydrbgeny lower alkyl (methyl, 
ethyl, propyly. isopropyl, ^b^yi t jfc-sobutyl, tert-butyl, etc.), 
cycloalkyl (cycloBexylV el^) or aralkyl (benzyl, phenethyl, 
3,/4-dimethoxyphenethyl, 3-fp^ienylprOpyl, etc.), or form, 
together with the ad^acerxt ^trogen atom, pyrrolidine or 
piperidine; and A represents alkyiene containing 2 or 3 
carbon atoms* 

The objective compounds qf formula (I) can be produced 
by reacting a compound of the general formula: 

R - 0 - A - p;>*^^vQ : - CR 2 W Y (II) 
(wherein Y represents - ,CH. - CH 2 or - CH(OH)- CH 2 - Hal 

(Hal is a halogen atom), an d A - ari d R are as defined above) 
with an amine of the general formula: 

HN .' • (III) 
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(wherein K 1 and H 2 are as defined above). 

The reaction is preferably carried out in the presence - 
of a solvent such as diethyl ether, dioxane, tetrahydro- 
furan, methanol, ethanol, propanol, isopropanol, benzene, 
toluene, xylene, water, dimethylf ormamide, dimethylsulf oxide, 
acetonitrile, or such other solvent that doesn't inhibit 
the reaction. 

Where a compound of formula (II) wherein Y is -CH(OH) 
_ CH 2 - Hal and an amine of formula (III) are reacted, an 
excess of the amine compound may be used as a deacidifying 
agent or otherwise an alkali carbonate such as potassium 
carbonate, sodium carbonate, etc. or a tertiary amine such 
as triethylamine, pyridine, etc. may be used as a deacidify- 
ing agent. 

Alternatively, the objective compounds of formula (I) 
can be produced by reacting a phenolic derivative of the 
general formula: 

R - 0 — A — 0 OH (IV) 

(wherein A and B are as defined above) with an oxazolidine 
derivative of the general formula: 
X - CH 2 - CB — CH 2 



6 A - fl3 (V) 




(wherein X represents a reactive derivative of alconol, 
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e.g. methylsulfonyloxy, p-tolylsulf onyloxy or a halogen 

atom; arid represents alkyl or aralkyl) 

and subjecting the resulting compound of the general 

formula: 




(VI) 



(wherein a, and A are as defined above) 
to hydrolysis with an acid or alkaline water. 

The reaction is carried out in a suitable solvent as 
mentioned above by making the phenolic hydroxide group of 
the derivative (IV) into an alkali metal .salt by treatment 
with potassium carbonate, sodium carbonate, potassium 
hydroxide, sodium hydroxide, sodium methylate, sodium 
hydride, sodium amide or the like and subsequently by 
reacting it with the oxazolidine derivative (V). It 
generally advances at room temperature, but may also be 
effected by heating up to the boiling point of the solvent 
used. 

The hydrolysis of the compounds of formula (VI) is 
carried out by heating under reflux in an aqueous solution 
of hydrochloric acid, sulfuric acid, phosphoric acid, etc. 
or an aqueous solution of potassium hydroxide, sodium hydro- 
xide, potassium carbonate, sodium carbonate, etc. Here, 
an alcohol such as methanol, ethanol or the like may be 
mixed with the solution. 



• • • • • 
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The compounds 'of formula (I) can form an inorganic acid 
salt with hydrochloric acid, hydrobromic acid, sulfuric __ 
acid, phosphoric acid, etc. and an organic acid salt with 
oxalic acid, fumafic acid, maleic acid, tartaric acid, 
malic acid, o-(p-hydroxybenzoyl) benzoic acid, o-£p-(o- 
hydroxyphenyl)benzoyl) benzoic acid, tannic acid, etc. 

The compounds of formula (I) contain asymmetric 
carbon atoms in their molecules, and accordingly, are 
present in the form of a racemate or a racemic-diastereo- 
mer as the case may be. The racemates can be resolved 
optically in a conventional manner. The racemic-diastereo- 
mers, if required, can be separated into one another, for 
example by partition crystallization, followed by resolu- 
tion into the respective optical isomers. 

The compounds of this invention have a blocking activity 
extremely selective toward f x -receptor of the sympathetic 
nervous system, and are useful as a cardiac selective p- 
blocking drug with slight side effects as seen in other 
blocking drugs, such as inducement to bronchial asthma, 
peripheral circulation disorder, etc. Such activity is 
ascertained by the fact that the compounds of this invention 
suppress the increase in the heart beat number at a far 
lower dosage than restraining action of blood pressure 
lowering against the increase of the heart beat number 
and the blood pressure lowering caused by the treatment 
of anesthetized rats with isoproterenol which is a 

stimulant to P -receptor. 

The compounds of this invention are clinically 

effective to ischemic heart diseases such as hyperteneion, 
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arrhythmia, angina pectoris or the like as a P-blocking 
agent. For instance, the compounds of the invention have 
the effect of improving the hypertension of spontaneous 
hypertensive rats (SHR) and the effect of suppressing the 
occurrence of angina pectoris due to Ouabain (when adminis- 
tered at a large dose, toxic to heart). 

Further feature of the compounds of this invention is 
seen in that they exhibit, when orally administered, these 
effects slowly and gradually and last them long. As a 
consequence, when the compounds of this invention are 
applied to hypertension, side effects as seen in other 
drugs such as orthostatic dizziness due to sharp Ipwering 
in blood pressure can be avoided, and frequency of adminis- 
tration per day is lessened, thus alleviating a burden to 
the patients. 

The compounds of formula (I) according to this invention 
can be administered orally or parenterally in the form of 
a pharmaceutical preparation with a suitable and conventio- 
nal, pharmaceutically acceptable carrier. 

The pharmaceutical preparation may take any conventio- 
nal form such as tablets, capsules, granules, powders, 
injectable solutions, etc. 

The dose of the compounds (I) usually ranges from 15 
• - to 100 mg per day for oral administration in single dose, 
but can vary depending on the age, body weight and/or 
severity of the disease conditions to be treated as well 
as the response to the medication. 

The invention will be hereinafter described more 
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specifically by way of examples, but should not be 

construed as being limited to them. 

Example 1 

To a solution of 5.7 g of if-(2,3-epoxypropoxy)-i-[2.- 
(2-pyridyloxy)ethoxy}benzene in 35 ml of methanol is 
added 5 nil of isopropylamine, and the mixture is heated 
under reflux for 5 hours* The reaction solution is 
concentrated under diminished pressure, and the resulting 
oily product is purified by column chromatography on silica 
gel to give 2.5 g of l-"(p-[2-(2-pyridyloxy)ethoxy}phenoxy|- 
3-isopropylamino-2-propanol as oily product. After the 
oily product is made into the corresponding acid maleate 
in isopropanol, the maleate is recrystallized from isoprppa- 
nol to give 1.9 g of l-^p-£2-(2-pyridyloxy)ethoxy}phenoxyj- 
3-isopropylamino-2-propanol maleate melting at 123 - 125°C. 
Example 2 

A mixture solution of 9.1 g of 3-bromo-l-(2-(5-bromo- 
2-thiazolyloxy)ethoxy}phenoxy-2-propanol, 10 ml of isopro- 
pylamine and 30 ml of acetonitrile is heated under reflux 
for 8 hours. After the completion of reaction, the reaction 
solution is concentrated under reduced pressure and the 
resulting oily product is purified by column chromatography 
on silica gel to give 3.2 g of l-^p-(2-(5-bromo-2-thiazolyl- 
oxy)ethoxy}pbenoxy|-3-i6opropylamino-2-propanol as oily 
product. The oily product is dissolved in chloroform, and 
dried hydrochloric acid gas is introduced into the solution 
while cooling in ice to crystallize it as the corresponding 
hydrochloride. The crystallized product is recrystallized 
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from isopropanol to give 2.2 g of 1-| p-f2-(5-bromo-2- 

thiazolyloxy ) ethoxyj phenoxyj -5-isopropylamino-2-propanol 
hydrochloride melting at 12*5 - 148°C. 
Example 3 

To a suspension of 0.66 g of 50 % oily sodium hydride 
in 25 ml of dimethylf ormamide is added dropwise a solution 
of 3*5 g of p-f2-(lf-pyridyloxy)ethoxyjphenol in 15 ml of 
dimethylf ormamide while stirring under cooling ±n ice. 
After the dropwise addition, the mixture is stirred while 
cooling in ice for 30 minutes. Then, a solution of 8.7 g 
of N-tert-butyl-2-phenyl-5-paratolylsulf onyloxymethyl-1, 3- 
oxazolidine in 25 ml of dimethylf ormamide is added dropwise 
thereto and the resulting mixture is heated while stirring 
at 60°C for 5 hours. After the reaction, the reaction 
solution is poured into water and extracted with ethyl 
acetate. The ethyl acetate layer is washed with water, 
dried over anhydrous magnesium sulfate, and the solvent 
is distilled off to give 2.1 g of an oily product. The 
oily product is dissolved in 100 ml of 2 N hydrochloric acid 
and the solution, is refluxed under heating for one hour. 
After cooling, the reaction solution is made alkaline with 
potassium carbonate. The oily product liberated is 
extracted with ethyl acetate, washed with water, dried 
over anhydrous magnesium sulfate and subsequently, 
concentrated under reduced pressure. The oily product thus 
obtained is purified by column chromatography on silica gol 
to give 1.2 g of l-Jp-/2-(Zf-pyridyloxy)ethoxy]|phenoxyJ.3- 
tert-butylamino-2-propanol. This is made into the 
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corresponding acid maleate in isopropanol and the maleate 

is recrystallized from isopropanol to give 0.95 g of 

1- 1 p- j2- U-pyridyloxy ) ethoxy) p henoxyJ-3-tert-butylamino-2- 

propanol maleate melting at 133 - 135°C (decomposition). 

The following compounds are aliso produced in accordance 
with the procedure of the above examples. 

( 1 ) 1- 1 P-C 2 - ( ^-py^idyloxy ) ethoxy}phenoxyJ-3-isopropylamino- 
2-propanol fumarate 1/2 hydrate, m.p. 158 - 159° C 

(2 ) 1-^p- C 2 - (3-pyridyloxy ) ethoxyjphenoxy] -3-isopropylamino- 
2-propanol maleate, m.p. 1^5 - Ut7°C 

(3) 1-^ P-C 2 - (2-pyrimidinyloxy ) ethoxjr] phenoxyJ-3-isopropyl- 
amin o- 2- propanol hydrochloride, m.p. 119 - 120°C 

(**) 1- jp-£2-(2-pyrimidinyloxy ) ethoxy} phenoxyj-3- {2-(3, 4- 

dimethoxyphenyl) ethyl]) amino-2-propanol hydrochloride, 

m.p. 162 - 163°C 
( 5 ) 1- p- [2- ( 2-pyrimidinyloxy ) ethoxyj phenoxy j-3- (3-phenyl- 

propyl) ami no-2-propanol hydrochloride, m.p. 152 - 153°C 
(6) 1-j p- [2- (2-thiazolyloxy ) ethoxyj phenoxy^-3-isopropyl- 

amino-2-propanol maleate, m.p. 109 p 111°C 
( 7 ) 1- j P-^2- ( 2-pyridyloxy ) ethoxy) phenoxy[ -3-piperidino-2- 

propanol, m.p. 79 - 80°C 
The invention has been fully described in the foregoing 
description and the examples included therein, but may be 
varied or modified in various ways without departing from 
the spirit and purview of the invention. 



Claims 

1 9 Phenoxyaminopropanol derivatives representee by 
the general formula: 

R - 0 - A - 0 0 - CH 2 - CH - CH 2 N^ 

W ~ OH «2 

(wherein JR is 2-, 3- or 4-pyridyl, 2-pyrimidyl, 2-thiazolyl 

12 

or 5-bromo-2-thiazolyl; fi and R each are hydrogen, lower 
alkyl, cycloalkyl or aralkyl, or form, together with the 
adjacent nitrogen atom, pyrrolidine or piperidine; and 
A is alkylene containing 2 or 3 carbon atoms ) or salts 
thereof. 

2 # A compound as claimed in claim 1, which is l-|p- 
(2- ( 2-pyridy loxy ) e thoxy jphenoxyj -3-isopr opylamino-2- 
propanol. 

3. A compound as claimed in claim 1, which is 1-^p- 
(2- (3-bromo-2-thiazolyloxy ) ethoxy3phenoxyj -3-isopropyl- 
amino-2-propanol. 

if. A compound as claimed in claim 1, which is l-|p- 
£2-(lf-pyridyloxy) ethoxyj phenoxyj-3-tert-butylamino-2- 
propanol. 

5. A compound as claimed in claim 1, which is l-|p- 
^2-(4-pyridyloxy)ethoxy3phenoxy|-3-isopropylamino-2- 
propanol. 

6. A compound as claimed in claim 1, which is l-|p- 
^2-(3-pyridyloxy)ethoxyJphenoxy}-3-isopropylamino-2- 

propanol. ■ 

7. A compound as claimed in claim 1, which is 1-j'p- 
^2-(2-pyrimidinyloxy)e'thoxy3phenoxy|-3-isopropylamino-2- 
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propanoic 

8. A compound as claimed in claim 1, which is 1-fp- 

[ 2- ( 2-pyrimidinyloxy ) ethoxy) phenoxyj -3- £2- (3 , 4-dimethoxy- 
phenyl) ethyl} amino-2-propanol. 

9. A compound as claimed in claim l f which is 1-^p- 
C 2- (2-pyrimidinyloxy ) ethoxyj phenoxyj— 3- (3-pkenylpropyl)- 
amino-2-propanol# 

10* A compound as claimed in claim 1, which is 1-^p- 
£ 2- ( 2- thiazolyloxy ) e thoxy) phenoxyj -3-isopr opylamino-2- 
propanol. 

11. A compound as claimed in claim 1, which is 1-jJp- 
f 2-(2-pyridyloxy) ethoxyj phenoxyj -3-piperidino-2-propanol. 

12. A method of producing phenoxyaminopropanol 
derivatives represented by the general formula: 



B — 0 — A — 0 J>- 0 - CH 2 - CK - CH 2 K^ (I) 

OH R 2 

(wherein E is 2-, 3- or 4-pyridyl, 2-pyrimidyl, 2-thiazolyl 
or 5-bromo-2-thiazolyl; R 1 and J? 2 each are hydrogen, lower 
alJtyl, cycloalkyl or aralkyl, or form, together with the 
adjacent nitrogen atom, a pyrrolidine or piperidine; and 
A is alkylene containing 2 or 3 carbon atoms) or salts 
thereof, which method comprises: 
(1) reacting a compound of the general formula: 



h - o - A - 0 -^ == ^- 0 - CE 2 - 1* (ID 

(wherein Y is - CK^-^CE^ or - CH(OE) - CH 2 - Hal ( Hal 

C 
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represents halogen); A and R are as defined above) 
with an amine of the general formula: 

R 1 

H N<^ (III) 
B 

(wherein R*~ and R 2 are as defined above) 

or (2) reacting a phenol derivative of the general formula: 



R - 0 - A 



OH 



(IV) 



(wherein A and i? are as defined above) with an oxazolidine 
derivative of the general formula: 



X - CH-, - CH— CH 0 




(V) 



(wherein X ie a reactive derivative of alcohol and R? is 
alkyl or aralkyl) 

and hydrolyzing the resulting compound of the general 
formula : 



fi - 0 - A - 0 




0 - CH-> - 



CH— CH 2 

0 i . fi 5 CVI) 




(wherein 12, and A are as defined above), 



